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DETAILED ACTION 



Election/Restrictions 

1 Claims 1 5-42 are withdrawn from further consideration by the examiner, 37 CFR 
1 . 142(b), as being drawn to a non-elected invention. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC§112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 8-14 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

5 . Claim 8 recites the limitation "said second gate insulating film" in the third paragraph of 
the claim. There is insufficient antecedent basis for this limitation in the claim. 

6. It is the examiner' s belief that the "said second gate insulating film" is the same film 
described towards the end of the second paragraph of claim 8. To be more specific, the examiner 
believes that "a second insulating film" of the limitation "second gate electrodes formed on said 
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third well with the interposition of a second insulating film" is the same as "said second gate 
insulating film." 



Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1, 2, 4, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cappelletti et al. (USPN 6,410,387 Bl) in view of Shum et al. (USPN 6,327,182 Bl). 

9. In reference to claim 1, Cappelletti et al (USPN 6,410,387 Bl, hereinafter referred to as 
the "Cappelletti" reference) discloses a similar device. Figure 20 discloses a nonvolatile 
semiconductor memory device. The memory cell region is in the middle of this figure and has a 
first MOS field effect transistor, a floating gate (7), and a control gate (29). It is understood that 
what is shown is one unit cell of a memory cell array comprising a plurality of memory cells 
arranged as a matrix. The memory cell region in the device of Cappelletti does not have its own 
dedicated well within the substrate. However a nonvolatile semiconductor device having a 
memory cell portion which uses its own dedicated well is well known in the art. Shum et al. 
(USPN 6,327,182 Bl, hereinafter referred to as the "Shum" reference) discloses a nonvolatile 
semiconductor device in figure 9 which uses a memory cell portion that has its own well within 
the substrate. Shum further discloses (in column 5, lines 28-40) that a memory cell portion 
which is in a separate well "allows biasing during operation of the memory cells with a reduced 
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likelihood of disturbing non-selected memory cells." It would therefore be obvious to use a 
separate well for the memory cell portion in the device of Cappelletti in order to avoid disturbing 
non-selected memory cells. Thus in the device of Cappelletti constructed in view of Shum, there 
is a floating gate (7) and control gate (29) formed on a well. There is a first diffusion layer 
which function as a source (30) and a drain (31). There is a tunnel dielectric film (5) between the 
well and the floating gate (7). There is also an interpoly dielectric film (18) between the floating 
gate (7) and the control gate (29). Figure 20 of Cappelletti also shows a peripheral circuit region 
to the right of the memory cell region. Within the peripheral circuit region, there is a second 
MOS field effect transistor which has a second well (21) formed in the substrate (1). There is a 
second diffusion layer formed in the second well (21) which functions as a source (44) and a 
drain (45). There is a gate electrode (26) which is formed on the second well (21) with the 
interposition of a gate insulating film (24). This gate insulating film (24) is also the first 
insulating film which is deposited on the semiconductor substrate (1). It is also understood that 
there is a plurality of these second MOS field effect transistors. As can be seen in the figure, 
shallow groove or trench isolation is utilized for isolation of the second MOS field effect 
transistors. 

10. In reference to claim 2, the first insulating film (24) of Cappelletti is understood to be 
silicon oxide (column 5, line 1). 

1 1 . With regard to claim 4, Cappelletti discloses that the interpoly dielectric film is made of 
three deposited layers (oxide-nitride-oxide, column 4, lines 24-25). The first such oxide meets 
the claim limitation, "a second deposited insulating film " Cappelletti and Shum teach all of the 
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claimed invention except for the exact thickness of the second deposited insulating film. 
Although Cappelletti and Shum do not teach the exact thickness as that claimed by Applicant: 

The shape, size, dimension differences are considered obvious design choices and are not patentable unless 
unobvious or unexpected results are obtained from these changes. It appears that these changes produce no 
functional differences and therefore would have been obvious. Note In re Leshin, 125 USPQ 416. 

Therefore claim 4 is not patentably distinguishable over the Cappelletti and Shum references. 

1 2. In reference to claim 5, it is understood that the first oxide layer of the interpoly dielectric 
or the second insulating film (24) is silicon oxide. 

13. In reference to claim 8, Cappelletti et al. discloses a similar device. Figure 20 discloses a 
nonvolatile semiconductor memory device. The memory cell region is in the middle of this 
figure and has a first MOS field effect transistor, a floating gate (7), and a control gate (29). It is 
understood that what is shown is one unit cell of a memory cell array comprising a plurality of 
memory cells arranged as a matrix. The memory cell region in the device of Cappelletti does not 
have its own dedicated well within the substrate. However a nonvolatile semiconductor device 
having a memory cell portion which uses its own dedicated well is well known in the art. Shum 
et al. (USPN 6,327,182 Bl, hereinafter referred to as the "Shum" reference) discloses a 
nonvolatile semiconductor device in figure 9 which uses a memory cell portion that has its own 
well within the substrate. Shum further discloses (in column 5, lines 28-40) that a memory cell 
portion which is in a separate well "allows biasing during operation of the memory cells with a 
reduced likelihood of disturbing non-selected memory cells." It would therefore be obvious to 
use a separate well for the memory cell portion in the device of Cappelletti in order to avoid 
disturbing non-selected memory cells. Thus in the device of Cappelletti constructed in view of 
Shum, there is a floating gate (7) and control gate (29) formed on a well. There is a first 
diffusion layer which function as a source (30) and a drain (31). There is a tunnel dielectric film 
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(5) between the well and the floating gate (7). There is also an interpoly dielectric film (18) 
between the floating gate (7) and the control gate (29). Figure 20 of Cappelletti also shows a 
peripheral circuit region to the left and right of the memory cell region. Within the peripheral 
circuit region, there is a second MOS field effect transistor which has a second well (21) formed 
in the substrate (1). There is a second diffusion layer formed in the second well (21) which 
functions as a source (44) and a drain (45). There is a gate electrode (26) which is formed on the 
second well (21) with the interposition of a first gate insulating film (24). It is understood that 
there is a plurality of these second MOS field effect transistors. There is a third MOS field effect 
transistor which has a third well (15) formed in the substrate (1). There is a third diffusion layer 
formed in the third well (15) which functions as a source (16) and a drain (17). There is a second 
gate electrode (8) which is formed on the third well (21) with the interposition of a second gate 
insulating film (3). This second gate insulating film (3) is thicker than the first insulating film 
(24). As can be seen in the figure, shallow groove or trench isolation is utilized for isolation of 
the peripheral circuit region. 

14. In reference to claim 9, the second gate insulating film (3) or first insulating film is 
understood to be silicon oxide. 

15. In reference to claim 1 1, the applicant states that the "interpoly dielectric film and the 
first gate insulating film comprises a second deposited insulating film." The examiner believes 
that the applicant is stating that the silicon oxide film of the interpoly dielectric film and the 
silicon oxide film which makes up the first gate insulting film are formed in the same step (as 
seen in figure 2B of the specification). However this places claims 1 1, 12, and 13 into the form 
of a product-by-process claim: 
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Note that a "product by process" claim is directed to the product per se, no matter how actually made, In re 
Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Thorpe, 227 USPQ 964, 966; In re Luck, 177 USPQ 523- 
In re Fessmann, 1 80 USPQ 324; In re Avery, 1 86 USPQ 16 1 ; In re Wertheim, 1 9 1 USPQ 90 (209 USPQ 554 
does not deal with this issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by process" claim, and not the 
patentability of the process, and that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in " product by process" claims or not. Note that applicant has the burden of proof in 
such cases, as the above case law makes clear. See also MPEP 2113. 

Claims 1 1-13 do not distinguish over the Cappelletti and Shum references regardless of the 
process used to form the silicon oxide film of the interpoly dielectric and the first gate insulating 
film, because only the final product is relevant, and not the process of making such as forming 
the silicon oxide film of interpoly dielectric film and the silicon oxide film which makes up the 
first gate insulating film in the same step. 

16. In reference to claim 12, the second insulating film or the first gate insulating film (24) 
and the first insulating film or the second gate insulating film (3) of Cappelletti are understood to 
be silicon oxide (column 3, lines 2-6 and column 5, lines 1-4). 

17. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cappelletti et al. 
(USPN 6,410,387 Bl) in view of Shum et al (USPN 6,327,182 Bl) and further in view of 
Nakanishi (JP 01033935 A). 

1 8. In reference to claim 3, neither Cappelletti nor Shum discloses the use of nitrogen in the 
gate insulating film of the second MOS field effect transistor. However the use of nitrogen in a 
gate insulating film is well known in the art. Nakanishi (JP 01033935 A) discloses a gate 
insulating film which is annealed in a nitrogen atmosphere therein introducing a nitrogen 
concentration into the film. The addition of the nitrogen brings the benefits of fewer traps, a 
thinner film, high reliability, and excellent breakdown strength (abstract). It would therefore be 
obvious to use a gate insulating film with a nitrogen concentration in the device of Cappelletti 
constructed in view of Shum so as to gain these advantages. 
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19. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cappelletti et al. 
(USPN 6,410,387 Bl) in view of Shum et al. (USPN 6,327,182 Bl) and further in view of 
Nakanishi (JP 01033935 A). 

20. In reference to claim 10, neither Cappelletti nor Shum discloses the use of nitrogen in the 
gate insulating film of the second MOS field effect transistor. However the use of nitrogen in a 
gate insulating film is well known in the art. Nakanishi (JP 01033935 A) discloses a gate 
insulating film which is annealed in a nitrogen atmosphere therein introducing a nitrogen 
concentration into the film. The addition of the nitrogen brings the benefits of fewer traps, a 
thinner film, high reliability, and excellent breakdown strength (abstract). It would therefore be 
obvious to utilize a second insulating film with a nitrogen concentration in the device of 
Cappelletti constructed in view of Shum so as to gain these advantages. 

21. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cappelletti et al. 
(USPN 6,410,387 Bl) in view of Shum et al. (USPN 6,327,182 Bl) and further in view of 
Nakanishi (JP 01033935 A) and further in view of Gardner (USPN 6,259,133 Bl). 

22. In reference to claim 6, neither Cappelletti nor Shum discloses the use of nitrogen in the 
gate insulating film of the second MOS field effect transistors. However the use of nitrogen in a 
gate insulating film is well known in the art. Nakanishi (JP 01033935 A) discloses a gate 
insulating film which is annealed in a nitrogen atmosphere therein introducing a nitrogen 
concentration into the film. The addition of the nitrogen brings the benefits of fewer traps, a 
thinner film, high reliability, and excellent breakdown strength (abstract). It would therefore be 
obvious to utilize a first and a second gate insulating film with a nitrogen concentration in the 
device of Cappelletti constructed in view of Shum so as to gain these advantages. Neither of the 
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above-cited references discusses the use of an interpoly dielectric which has a nitrogen content. 
However the use of such an interpoly dielectric is well known in the art. Gardner et al. (USPN 
6,259,133 Bl, hereinafter referred to as the "Gardner" reference) discloses that an interpoly 
dielectric with a nitrogen content has an improved quality due to a decreased density of interface 
trap states (column 12, lines 42-45). It would therefore be obvious to use an interpoly dielectric 
film with a nitrogen content. 

23. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cappelletti et al. 
(USPN 6,410,387 Bl) in view of Shum et al. (USPN 6,327,182 Bl) and further in view of 
Nakanishi (JP 01033935 A) and further in view of Gardner (USPN 6,259,133 Bl). 

24. In reference to claim 13, neither Cappelletti nor Shum discloses the use of nitrogen in the 
gate insulating film of the first and second MOS field effect transistors. However the use of 
nitrogen in a gate insulating film is well known in the art. Nakanishi (JP 01033935 A) discloses 
a gate insulating film which is annealed in a nitrogen atmosphere therein introducing a nitrogen 
concentration into the film. The addition of the nitrogen brings the benefits of fewer traps, a 
thinner film, high reliability, and excellent breakdown strength (abstract). It would therefore be 
obvious to utilize a first and a second gate insulating film with a nitrogen concentration in the 
device of Cappelletti constructed in view of Shum so as to gain these advantages. Neither of the 
above-cited references discuss the use of an interpoly dielectric which has a nitrogen content. 
However the use of such an interpoly dielectric is well known in the art. Gardner et al. (USPN 
6,259,133 Bl, hereinafter referred to as the "Gardner" reference) discloses that an interpoly 
dielectric with a nitrogen content has an improved quality due to a decreased density of interface 
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trap states (column 12, lines 42-45). It would therefore be obvious to use an interpoly dielectric 
film with a nitrogen content. 



Allowable Subject Matter 

25. Claim 7 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 

any intervening claims. 

26. The following is a statement of reasons for the indication of allowable subject matter: the 
examiner is unaware of any prior art which suggests a nonvolatile semiconductor memory device 
where the nitrogen content is higher in the memory cell interpoly dielectric than the peripheral 

circuitry gate dielectric. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Quinto whose telephone number is (703) 306-5688. The 
examiner can normally be reached on M-F 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (703) 308-6601 . The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



KVQ 

July 29, 2002 



